sion pressure distal to a stenosis. Thus flow is maintained by distal arteriolar dilation in the face of increasing stenosis severity. This reserve is exhausted first in the subendocardial zone when distal pressure falls below about 55 mm Hg. Thus pressure loss in the stenosis is an important determinant of ischemia. To estimate this loss, the appropriate principles of fluid mechanics have been adapted to the geometry of the nonuniform stenosis lumen encountered in practice. 3 This adaptation has been validated experimentally. 4 The following expression provides a good approximation of the hemodynamic behavior of a typical highgrade human coronary stenosis3: ml/sec) and minimum lumen diameter (dn,in, mm) characterizes the principal modes of energy loss in the stenosis. The first term accounts for frictional losses caused by blood viscosity. The second term accounts for a transfer of energy, first from the "pressure energy" of normal arterial flow to the kinetic energy of high-velocity stenosis flow, and then to the turbulent energy of distal flow eddies. As blood accelerates in flowing to the point of greatest narrowing, pressure falls but total energy is conserved; the irreversible energy loss occurs distally as most of this kinetic energy is transferred to turbulent eddies that form in the region of stenosis flow separation and then dissipate by viscous processes. minal pressure. They also occur in "vasospastic" lesions in which smooth muscle shortening and lesion morphology interact to dramatically alter stenosis hemodynamics. Summary At the clinical level, coronary stenoses frequently behave as though the obstruction to flow were variable and not as rigidly fixed as previously imagined. Pressure (energy) lost in flow through a stenosis is the primary determinant of its hemodynamic impact. Ischemic episodes occur when pressure distal to the stenosis falls below that needed to perfuse the subendocardium. Three important properties of the stenosis contribute to variation in its pressure loss. First, loss is proportional to the square of stenosis flow. Thus proper distribution of perfusion is doubly vulnerable to conditions such as exercise, anemia, or pharmacologic vasodilation, which ordinarily increase myocardial blood flow. Second, pressure loss is proportional to the inverse fourth power of minimum lumen diameter. As a result, seemingly small changes in diameter are amplified to large changes in stenosis resistance. Third, a compliant arc of normal arterial wall borders part of the lumen in the majority of coronary lesions. This extremely important morphologic feature of stenoses permits transient variation in stenosis lumen diameter in response to drugs or to variation in endogenous vasomotor activity or intraluminal pressure.
Although our understanding is incomplete, many of the clinical features of coronary disease and its pharmacologic responses are explained in terms of these stenosis properties and their interaction. 
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